Quantification of radiation-induced single-strand breaks in plasmid DNA using a TUNEL/ELISA-based assay.
To accurately quantify the number of single-strand breaks (SSBs) induced in plasmid DNA molecules after irradiation, a new type of assay methodology has been explored. The new method is based on the TUNEL (terminal deoxynucleotide transferase dUTP nick end-labeling) assay that was adopted for use under ELISA (enzyme-linked immunosorbent assay) conditions. The assay was found to both improve the quantification and reduce the uncertainties in measurement of SSBs compared with the commonly used agarose gel electrophoresis (AGE) method. Together with AGE, the new method can provide the additional data necessary for an accurate analysis of both SSB and double-strand break (DSB) formation in DNA molecules after irradiation. Furthermore, since only small amounts of DNA are required, the ELISA method can be used to quantify the damage in samples of DNA that are smaller than those required for AGE analysis. As an example of the data obtainable using the new method, plasmid DNA samples were irradiated with vacuum-ultraviolet (VUV) light in an aqueous solution at 170 nm and subsequently analyzed by ELISA. The results were compared directly with those from AGE analysis. The ELISA gave results for SSBs that were an order of magnitude higher than those from AGE and suggested that DSBs are more likely to be the result of two SSBs rather than a single event and that a damaged molecule is more likely to be susceptible to VUV light than an undamaged one.